Use of a laser fluorescence device for the in vitro activity assessment of incipient caries lesions.
To evaluate the progression of demineralization during orthodontic treatment, the assessment of lesion activity is important in addition to the detection of lesion extent. This study aimed to evaluate the ability of laser fluorescence measurements to differentiate between active and inactive initial lesions in vitro. In all, 63 extracted, permanent human teeth were available for the study. On each occlusal investigation site, surface extent and activity of caries lesions were classified visually using ICDAS/ICCMS (International Caries Detection and Assessment System/International Caries Classification and Management System) criteria, following laser fluorescence measurements. Teeth were hemisected and assessed for lesion depth. Methyl red dye was applied to validate lesion activity on the sections. A Mann-Whitney U-test was performed to evaluate differences between laser fluorescence measurements for active and inactive lesions. For visual and laser fluorescence findings, diagnostic accuracy (Az, sensitivity and specificity) were calculated. A total of 19 sound surfaces and 44 surfaces with ICDAS codes 1/2 were classified visually. The differences in laser fluorescence measurements between active and inactive lesions were not significant for the initial lesions (p > 0.05). Sensitivity/specificity for lesion depth was 90.5/92.3% (Az = 0.894), respectively, for visual assessment and 69.1/76.9% (Az = 0.745), respectively, for laser fluorescence. Sensitivity/specificity for activity assessment was 68.6/85.0% (Az = 0.768) for the visual method. For laser fluorescence measurements, no diagnostic accuracy values could be calculated for caries activity assessment. The visual detection and activity assessment of initial lesions was more suitable than the laser fluorescence method. Based on the results of this in vitro study, use of laser fluorescence cannot be recommended for distinguishing between active and inactive initial caries lesions on occlusal surfaces.